The effect of environmental uncertainty (EU) on the relationship between external integration and firm performance is examined for small-and medium-sized enterprises (SMEs) in Malaysia. Uncertainty is a changeability state of the environment including uncertain market, failure to forecast the impact of changes in environmental, and unable to expect the outcomes of a response choice. SMEs have scarcity resources in terms of financial, skills, knowledge and technology; therefore, the sustainable business successes of SMEs hinge more on suppliers' capabilities and co-operative relationships as well as customer integration. Since SMEs operate under highly competitive environment, thus SMEs need to monitor their environment to identify potential collaborative opportunities with suppliers and customers. In addition, the close relationships with suppliers and customers allow SMEs to access to the latest process, technologies, materials and other methods of innovation. Particularly, there is a lack of studies that investigate the effect of EU on the external integration-firm performance relationship in Malaysian SMEs of manufacturing industry. As such, the implications of the three sources of uncertainty -demand uncertainty, technological uncertainty and competitive threats are discussed. Ultimately, this study could enrich the existing body of knowledge in supply chain integration, EU and performance of SMEs in the manufacturing industry.
Introduction
Small-and medium-sized enterprises (SMEs) form the potential economic back-bone of many regions and make a greater contribution to employment than large firms (Peng, 2009) . A similar trend also exists in Malaysia, where SMEs constitute 97.3% of businesses and have the potential to be a powerful engine for growth and innovation (SME Annual Report, 2011/12) . Malaysian SMEs are distributed in four broad economic segments: services, manufacturing, basic raw material producers and agriculture (Hashim, 2007) . In terms of gross domestic product (GDP), SMEs contributed 32.5% of the GDP in 2011 and recorded a relatively strong GDP (6.8%) compared with the overall economy (5.1%). The manufacturing sector achieved the highest growth (7.6%), followed by both the agriculture and services sectors (both 6.4%) (SME Annual Report, 2011/12). However, if compared with industrial and other developing countries, the contribution of SMEs to the Malaysian economy is relatively low. Developed countries such as Japan and Germany have a contribution of more than 50% GDP. Even in developing country such as Thailand, SMEs play a significant role in the economy with 38% of GDP (SME Annual Report, 2009/10). Since SMEs are important growth engines in many countries, there is a great potential for Malaysian SMEs to develop into the most significant domestic source of growth through supply chain integration.
External integration is now the prevalent practice of supply chain integration across all firms. External integration refers to supplier and customer integration which focuses on dense and interactive relationships development with suppliers and customers. Company extends its scope of firm integration to integrate with supplier and customer through information sharing and collaborative relationship (Stevens, 1989) . External integration is a joint collaborative effort between a manufacturer partner and its external partners to develop mutually agreed interorganisational processes, practices and strategies (Stank et al., 2001) . The external integration is trio-fold dimensional: information integration, coordination and organisational linkages to share risks, costs and gains (Lee, 2000) . Integrating with supplier is considered the most prevalent practice of supply chain integration (Fawcett and Magnan, 2002) . Supplier integration is the interaction between firms and their suppliers in the effort of information sharing, effective alignment and participation (Ragatz et al., 2002) . Also, supplier integration involves the coordination of core competencies of firms and its critical suppliers (Bowersox et al., 1999) . Supplier integration extends from unproductive arm's-length supply chain relationship to long-term contracts yet cooperative relationship through joint efforts in product development, problem solving, design support and technology exchange (Boon-itt and Wong, 2011) . Apart from integrating supply side of a supply chain, demand side can be integrated as well into a synchronised process in order to fulfill customers' demand. Customer integration involves rapid responses to customer's needs and requirements related to better understanding of the customer organisation's product, market and culture (Boon-itt and Wong, 2011) .
In today's turbulent global marketplace, the high levels of uncertainties in demand and technological urge the need to promote a highly integrated supply chain (Boon-itt and Wong, 2011; Mentzer et al., 2000; Ragatz et al., 2002; van der Vorst and Beulens, 2002) such as pursuing various supply chain integration practices. The previous studies have suggested that there are two points of view on the roles of demand and technological uncertainty on SCM literature. The first point focuses on a straightforward relationship between environmental uncertainty and supply chain integration (Paulraj and Chen, 2007; Ragatz et al., 2002; Xu et al., 2010; Zhou and Benton, 2007) . In the second context, demand and technological uncertainties are considered as exogenous factors in which a company is facing in today supply chains (Boon-itt and Wong, 2011; Iyer et al., 2004) . This study applies the perspective of second context which environmental uncertainty is considered as exogenous factor faced by a firm in external integration-firm performance relationship. When the environmental competitiveness is high, firm is capable to expand or modify its current markets, products and services in order to improve business performance (Lumpkin and Dess, 2001) . In relation to this study, the main role of external integration is not meant to minimise environmental uncertainties, but to reduce the adverse effects of environmental uncertainties on firm performance. Therefore, it is said that firms that are capable of operating supply chain under competitive environment can outperform those companies that do not.
The environmental uncertainties including technological uncertainty, demand changes and competitive threats are used to explain the effect of environmental uncertainty on external integration-firm performance relationship. Thus, environmental uncertainty is the variable will be used to function as an external variable in achieving higher firm performance in this study. Uncertainty and risk are inherent in every supply chain; customer demand is rarely perfectly stable, machines and vehicles may not work well all the times as well as uncertainty of travel times. Also, a relatively new trend in industry such as offshoring, outsourcing and lean manufacturing, in which total supply chain costs can be reduced that may cause the industry to have a substantial increase in the supply chain risk level (Simchi-Levi et al., 2007) and supply chain disruptions.
Conceptual Mode1
The hypothesized model linking the relationship between external integration, environmental uncertainty and firm performance is depicted in Figure 1 . The proposed theoretical construct of external integration includes supplier relationship and customer relationship. Environmental uncertainty consists of demand uncertainty, technological uncertainty and competitive threats. Also, time to market, quality, delivery dependability, cost and profit, customer satisfaction and customer service responsiveness will be used to measure the firm performance. Finally, it is imperative to note that the proposed constructs are not a complete set of measurement scale due to the entire of supply chain integration practices and firm performance can not be encompassed in just a single study. 
External integration
Interaction with outside organisations refers to building strategic partnerships with suppliers and developing good relationships with customers. The arc of integration (outward facing) has helped organisations to achieve higher level of business performance in terms of customer responsiveness, cost and time in a global study across industries (Frohlich and Westbrook, 2001 ). The integrated supply chain from a horizontal perspective has led to higher level of operational competency in terms of logistics services such as ability to offer services including vendor managed inventory and just-in-time, to make products easily available to customers and to quickly adapt the distribution network to meet demand (Halley and Beaulieu, 2009 ).
Supplier relationship
Relationship with supplier is development of a continuing relationship between firm and its suppliers (Li et al., 2005) . Organisation interacts with suppliers to acquire raw materials and components for its manufacturing process through creating closer and more collaborative relationships. Koh et al. (2007) (Goffin et al., 1997) . Such strategic partnerships involve suppliers in decision-making and internal operations of key activities such as research and development, procurement and distribution (Bagchi et al., 2005) , supplier site visits, joint product design, just-in-time delivery and the use of electronic data interchange for advanced communication (Mudambi and Schrunder, 1996) . By developing strategic alliances with suppliers, manufacturing firms can reduce purchased lead-time, develop multi-skilled workforce training and share information freely (Koh et al., 2007) . Besides, the benefits of collaborative relationships with suppliers include joint problem-solving, new ideas stimulation, product and process improvement, design refinement, technology transfer, innovation, higher quality, less waste and lower costs (Jones, 1996) .
SMEs face resources gap in terms of financial, skills, knowledge and technology (Hashim, 2007) ; therefore, their sustainable business success hinges more on the suppliers' capabilities and co-operative relationships (Jones, 1996; Mudambi and Schrunder, 1996; Mudambi et al., 2004; Park and Krishnan, 2001) . Since the scarcity of SMEs' resources need to be complimented by external resources, the close suppliers relationships allow SMEs to access to the latest process, technologies, materials, and other methods of innovation (Koh et al., 2007; Pressey et al., 2009 ). As Lipparini and Sobrero (1994) pointed out, small companies often utilise supplier relationships as a means to connect external and internal expertise and capabilities, hence improving their innovation. This view is echoed by Jones (1996) who emphasised that small firms have developed more progressive supplier mindsets and leverage the capabilities of suppliers (e.g. in the production process and design) by working closely with them for mutual gain. Ellegaard (2006) similarly advocated the importance of close suppliers' relationships reporting that small companies cultivate dense relationships with suppliers can increase the stability of supply that in turn reduces supply shortage risk. In addition, Mudambi et al. (2004) discovered that the high levels of cooperative buyer-supplier relations have percolated down to few successful SMEs and managed to accelerate time-to-market. John Morrisey and Pittaway (2006) also highlighted that many SMEs have developed deep relationships with their suppliers. Through close relationships, suppliers are more willing to help in when there is unexpected high demand from customers (Fawcett et al., 2008) . Also, having a closer relationship with suppliers, SMEs can obtain materials that meet specification.
Customer relationship
The nature of customer relationships has conceptualised along a continuum ranging from creating relationships (attraction), developing relationships (loyalty) to maintaining relationships (interaction) (Izquierdo et al., 2005) . SMEs are likely to have a relatively small customer base or have fewer customers (Thakkar et al., 2009) , therefore, customer orientation is of paramount importance to supply chain management success and may be one of the critical success factors where SMEs can take the lead in driving a successful supply chain (Meehan and Muir, 2008) . In fact, most of the SMEs' demand is dominated by major customers or stronger customers (John Morrisey and Pittaway, 2006) . They build closer and long-term relationships with customers; even some have developed more personal relationships with customers (Hong and Jeong, 2006) . This is broadly in line with Bhutta et al.'s (2007) findings, who reported that most SMEs in Pakistan have long-term business relationship with their customers and have engaged their business with their two major customers more than 10 years. As SMEs' dependence on stronger customers is high or serve only a limited geographic market, so that their competitive priority is to generate sufficient profits to grow their business by focusing on specialised niche market, irrespective of the size of the market share (Hong and Jeong, 2006) . Therefore, SMEs focus on developing their niching or focus strategy based on customer needs and wants (Lee et al., 1999) . Min and Mentzer (2004) asserted that close customer relationship is crucial for understanding and meeting customers' requirements and needs. Robb et al. (2008) highlighted that frequent communication is key to stronger customer relationships, while Chin et al. (2004) found that trustworthy and positive relationships, as well as accurate information are essential for customer relationship management. On the other hand, Chow et al. (2008) suggested that customer relationship should focus on integration and customer service management covering various activities, such as on time delivery to customers, customers feedback and customer segmentation based on service needs. Other authors, like Li et al. (2005) , identified that frequent customer interaction, customer satisfaction and customer expectations evaluations are important to build long-term relationships with customers. Customer loyalty results from customer satisfaction and thus contributing to supply chain's and firm's success (Mentzer, 2001 ).
Environmental Uncertainty
Organisations frequently must cope with anomalous crises, which create high levels of uncertainty and are potential threats to the viability of an organisation. Uncertainty is a changeability of the state of the environment, failure to forecast the impact of changes in environmental, and unable to expect the outcomes of a response choice (Milliken, 1987, p. 136) . Uncertainty evolves from technology, regulation and social expectations are the inevitable characteristics of the general business environment (Sharma et al., 2007) . Environmental uncertainty is a complicated construct as it contains various factors from different viewpoint (Sutcliffi and Zaheer, 1998). Thus, many authors have identified environmental pressures differently and each of the influences is recognised based on variability, complexity and vulnerability (Ying, 2006) . Lawrence and Lorsch (1967) accentuated that uncertainty in environmental should divide into two major aspects: technology and market. Govindarajan (1984) further suggested that uncertainty in environmental is linked to suppliers of raw material, customers demand, competitors for resources and markets, capital and labour, and finally the regulation groups including government bodies and unions. There are five categories of environmental uncertainty as proposed by Porter (1980) : customers, competitors, latent competitors, suppliers and alternative products. Hoque (2004) adapted previous measurements on environmental uncertainty and suggested eight dimensions for assessing environmental uncertainty: customer demands, preferences and tastes, actions of suppliers, globalisation and deregulation, competitors' market activities, government regulation and policies, economic environment, production and information technologies, and industrial relations.
Demand Uncertainty
Uncertainty can be grouped into three different sources, namely supply uncertainty, process uncertainty and demand uncertainty (Davis, 1993) . Among them, demand uncertainty is the most common and severe type of uncertainty (Davis, 1993; McCutcheon et al., 1994) . Therefore, demand uncertainty has been chosen for this study. Customer demands have become increasingly difficult to predict in terms of timing and place, volume and product mix (Tachizawa and Thomsen, 2007) . In addition, heterogeneity in customer demands also derives from a variety of customisation such as delivery lead-time, technology changes and different pricing rates (Ying, 2006) .
The traditional operations management literature provides ample evidence that higher demand uncertainty leads to higher supply chain costs due to the increasing mismatch between demand and supply (Cachon and Terwiesch 2004; Ramdas 2003) . Demand order variability in the supply chain is called as "bullwhip effect" or external vulnerability as described by Prater et al. (2001) . Supply chain needs to be flexible in the areas of sourcing, manufacturing, delivery and balancing trade-off in business operation. In support, Kumar et al. (2006) proposed that supply chain management at implementation phase should have capability of sourcing, product, new product and delivery in order to deal with unpredictable demand under control mechanism. In addition, Goyal (2005) found that demand uncertainty for individual products can be mitigated through product flexibility, which in turn better manage uncertainty in aggregate demand. Lead time reduction is another option to enable a company to react more quickly to demand information and, hence, to better match supply with uncertain demand (Fisher et al., 2009 ). As such, for organisations to react to unpredictable demand, a viable option for them is to have agile, adaptive and aligned operational strategies (Reichhart and Holweg, 2007) . Thereby, organisations need to redefine their operations strategies, align buyer-suppliers expectations on quality, pricing and delivery lead-times, as well as reconfigure the organisational resources to achieve organisational performance.
Technological Uncertainty
Technological uncertainty means "a lack of common knowledge and agreement about what production technology will be relevant in the future" (Meyer, 2008) . Uncertainty in technological changes may due to the adoption and diffusion of new technologies, competitors' strategic actions and market and customer acceptance (Rosenberg, 1996) . Numerous opportunities are being evolved for the development of new technology such as technological innovation can create a new market for the new offering products (Berman and Hagan, 2006; Boon-itt and Wong, 2011; Mohr et al., 2010) . In addition, the multidisciplinary and dynamic technology can be initiatives to restructure supply chain when organisations depend on other organisations to gain compulsory technological know-how for competition (Boon-itt and Wong, 2011; Hagedoorn, 1993) . Besides, Information technology (IT) has caused the geographic barriers less relevant. IT is the lubrication that enables supply chain management to work smoothly (Tracey et al., 2004) for providing information availability and visibility in supply chain (Altekar, 2005) ; IT helps synchronise value activities, create relationships and interrelationships that strengthen the supply chain (Sheffi, 1990) . IT is vital for managing a control in global supply chain. IT helps (1) gather information on each product status from production to customer delivery or purchase point and provide a clear visibility for all supply chain parties, (2) access data in the system from a single point of contact, (3) analyse, plan activities and make tradeoffs based on information from the entire supply chain and (4) alliance with supply chain partners (Simchi-Levi et al., 2004) . Most importantly, IT is a means for transaction costs reduction which relates to the goods flows control (Boon-itt and Wong, 2011).
According to Shenhar and Dvir (1996) , technological uncertainty has been classified into four levels: type A (low-tech projects using existing and well-established technologies); type B (medium-tech projects using existing but with some new technology); type C (high-tech projects using mostly new and existing technology); and type D (super high-tech projects using new technologies that do not exist during project initiation). When technological uncertainty is high, the prediction of emergence of specific new product and process technologies will be much difficult (Kor et al., 2008) . Therefore, the growing levels of technology uncertainty prompts more and more companies to collaborate with each others on new product development; Steensma and Corley (2000) suggested technology-sourcing partnerships; Khalid (2002) proposed a framework on buyer and supplier relationship dynamics based on technological capability of suppliers and how firms rely on each others for different technologies. Firms stay responsive amid technological uncertainties will be able to trigger a learning process which is linked to superior supply chain performance level (Asree and Rao, 2011) . This means a highly integrated firm will be able to share information and align its business goals in order to reduce the negative effects of technological uncertainty on firm's performance.
Competitive Threats
Competitive threats refer to the extent of changes in supply chain practices resulted from market competition (Quah, 2010) . The classical competitiveness literature emphasised cost and product differentiation can put firms in strategic positions in the marketplace (Porter, 1990) . For example, Wal-Mart had used a low-cost/differentiation strategy to achieve competitive advantage compared to many retailers (Parnell and Lester, 2008) . However, cost and product differentiation are not the only primary competition factors for firms to distinguish themselves. Indeed, there are other strategic initiatives such as quality, flexibility (volume and product mix), delivery speed, delivery reliability (Olhager, 2003; Zailani and Rajagopal, 2005) , product design/ innovation, after-market service and image can help firms or order winners to compete with their competitors. Besides, competitive threats such as customisation and built-to-order mechanism are making Dell to distinguish itself from its competitors successfully (Holweg and Pil, 2001 ). On the other hand, when a disruptive technology that initially serve isolated market niche becomes mature, the industry boundaries can be altered by displaying different levels of competitive threats and disruption effects such as prices, market shares, social welfare and innovation incentives (Adner and Zemsky, 2004) . Furthermore, the growing threats of competition can be amplified as market becomes more globally connected, trade barriers are removed, intellectual properties rights are granted for a limited period of time, more advanced IT, and many organisations may be suppliers and competitors at the same time with the trendy outsourcing activities (Porter, 1990) .
The supply chain can be a powerful strategy for enhancing organisational competitiveness (Ayers, 1999; Gunasekaran et al., 2008) . Supply chain integration is powerful in differentiating firm performance when competitiveness of an industry is high. Under a volatile environment, firms emphasised on an agile supply chain strategy (Qi et al., 2011) . In such circumstances, this suggests that firms vary in the extent to which their adoption decisions concerning supply chain integration have been motivated by institutional pressures to mimic successful peers and powerful others. Ward et al. (1995) found that manufacturers in Singapore show positive response to these pressures and coalesced cost, quality and flexibility to deliver superior performances through competitive priorities alignment. Reichhart and Holweg (2007) created a customer-responsive supply chain strategy to deal with environmental turbulence. SMEs face different levels of competitive threats such as high rate of new entrants, introduction of substitute products, significant bargaining power for buyers, limited access of modern technology and finance (Southiseng and Walsh, 2010) . Therefore, operation systems need to be re-engineered and supply chain relationships need to be tightened in order to provide competitive quality, cost structure and delivery commits Kumar et al., 2006; Lummus et al., 2003) .
Firm Performance
A performance metric is important to understand whether the process performance is improving or worsening and whether correction action is needed urgently (Roussel and Cohen, 2005) . Firm performance is an indicator to measure how well market orientation and financial goals are fulfilled by an organisation (Li and Lin, 2006) . Different researchers have attempted to assess firm performance in different ways, but most performance metrics up to now are the combination of operational and financial dimensions. According to Venkatraman and Ramanujam (1986) , financial dimensions should include profit, return on investment, growth of sales, business effectiveness and performance. Min and Mentzer (2004) measured business performance in terms of availability, variety of product/service offering, timeliness, profitability and growth. Tracey et al. (2005) used perceived product value, customer loyalty, market performance and financial performance to measure business performance. applied market share, return on investment, the growth of market share and sales, growth in return on investment, profit margin on sales and overall competitive position to measure organisational performance. Cook et al. (2011) combined operational and financial dimensions to define the construct of firm performance. Drawing on existing literature, this study will use time to market, quality, delivery dependability, cost and profit, customer satisfaction and customer service responsiveness to measure firm performance.
Conclusion
This paper extensively reviews the literature in the field of supply chain integration and highlights that supplier and customer integration can reduce the adverse effects of environmental uncertainties on firm performance. Supplier and customer integration are proposed to be the ideal interfirm relationship for a higher level of cooperation and are more likely to succeed between firms in order to pursue competitive achievement such as parity and advantage competitive. Previous study found that technological and demand uncertainties moderated the relationships between supplier integration and customer delivery performance (Boon-itt and Wong, 2011). However, other environment uncertainties such as competitive threats and other business performance metrics are left to future research to uncover. In view of scant research efforts have attempted to investigate the moderating effect of environment uncertainty (demand uncertainty, technological uncertainty and competitive threats) on the relationship between external integration (supplier-customer integration) and firm performance in manufacturing industry of SMEs, this paper intends to fill the research gap. The research presented in this paper has implications for both academicians and practitioners with an interest in considering and knowing how external integration might impact upon firm performance under different situations of environmental uncertainty. Ultimately, such thought depends upon more detailed empirical research in Malaysian SMEs.
